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1 Introduction

The UltraZzed™ PCle Carrier Card is a development board designed for customers to easily evaluate the
Avnet UltraZed System On Module (SOM) module(s) and accelerate the design cycle of product-to-market.
This carrier card provides all of the necessary power, clock, reset control and SoC 1/O pin accessibility
through the JX1, JX2, and JX3 MicroHeaders and includes multiple industry standard interfaces listed in
section 1.1, List of Features.

In addition to industry interfaces, the card also provides two debug interfaces - SMT2 and PC-4 JTAG. Both
interfaces are provided to assist with SOM application development.

This document details the specific features, operation and configuration of the UltraZed PCle board. Please
visit for the latest product information.

1.1 List of Features
The UltraZed PCle provides the following features and interfaces. Please see the associated
section in this User Guide for further information.

—  Supports the following SOM types:
XCZU3EG-SFVA625
XCZU2EG-SFVA625
— XCZU2CG-SFVA625
— XCZU3CG-SFVA625

— SOM connections:
— 2 high density 140 pin JX connectors (JX1, JX2)
— 1 high density 100 pin JX connector (JX3)

— Interfaces:
— SATAS host interface.
— Display Port x1 connector.
— USB 2.0/3.0 Host & OTG micro AB connector.
— 10/100/1000 Mb/s RJ45 connector.
— Dual USB-UART using Micro USB connector.
— LVDS Touch Panel interface.
— PL PMOD headers (single ended).
— 1 PS PMOD header (single ended).
—  FMC LPC connector.
— PCle x1 endpoint interface.
— SOM +5V fan connector.
— microSD card connector.

— User switches, pushbuttons and LEDs:
— 8 PL user slide switches
— 4 PL user push button switches
— 8 PL user LEDs
— 1PSuserLED
— 1 SOM reset push button switch
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Debug & Configuration
— Digilent® SMT2 USB-JTAG module
—  PC4 JTAG header
— Voltage monitor header
— PG_Module LED
— VIN_HDR LED
— Various interface LED indicators displaying fault, link and speed.
—  Write protect jumper on microSD card interface.
—  Clock synthesizer’s start-up configuration - jumper selectable.
— 1 PS GTR differential refclock outputs
— 1 Global Clock differential output for SOM fabric
— Start-up Mode selectable via jumpers

12C interfaces

— 12C programmable IDT differential clock generator

— 12C EUI48 MAC address memory device

— 12C PMBUS programmable IRPS5401MTRPBF Power Management IC (PMIC)

Power

— +VIN 11.6V up to 12.2V via six pin power connector

— Power slide switch

— 5 Channel I2C programmable PMIC

— Remote rail sensing of SOM. PMIC voltage adjusts according to SOM loading.

— Isolated Vin to +3.3V regulator

— +VIN connections to SOM via JX connectors.

—  PMBus™ header

— PL SYSMon header

— PS VBATT battery connection with diode steering protection
— LR-44 Battery slot, external jack or on board 1.8V power.
— Dual 100 mil header for user voltage input
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1.2 Block Diagram
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Figure 1 — UltraZed PCle Carrier Card Block Diagram
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Glossary

Term Definition

PCle Input / Output Carrier Card. The SOM attaches to this carrier card (board) for user evaluation. The
PCle features proven high speed interfaces to the SOM as well as the necessary power, control
and clocks required for the SOM to operate.

MIO Multiplexed Input Output — the dedicated I/O available on the PS

PL Programmable Logic — programmable fabric of the SOM'’s SoC.

PMIC Power Management Integrated Circuit — voltage regulator used to create required board voltages.

POR Power On Reset — reset asserted during power on event. Keeps board in reset until PMIC’s output
is stabilized.

Port 10 The name of the IO port signal with respect to the JX connectors and the SOM. It is not the name of

Name the signal wire in the design netlist. This allows the customer to name each signal a specific name if
so chosen without losing the port reference.

PS Processing System — the SoC’s processor cores — Application Processing Unit (Quad core ARM
Cortex-A53) and Real-Time Processing Unit (Dual core ARM Cortex-R5).

SMPS Switch Mode Power Supply — switching power supply used to provide high current rails to the

board. May be separate from the PMIC or may be the PMIC, depending application needs.

SOM System On Module — a SoC IC placed on a PCB allowing easy access to the SoC IC’s interface,
power and control signals. Includes the necessary memory (RAM, storage), power and connectors
to operate as a pluggable processing module.

SoC System On Chip — Xilinx Zynqg UltraScale+ IC.

Table 1 — Glossary

1.3 Additional Documentation
— Additional information and documentation on Avnet’s UltraZed product line can be found at
www.ultrazed.org/product/ultrazed-EG
— Additional information and documentation on Xilinx's Zyng® UltraScale+
All Programmable Heterogenous MPSoCs can be found at
http://www.xilinx.com/products/silicon-devices/soc/zyng-ultrascale-mpsoc.html
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2 Functional Description

The following chapter details all of the PCle interfaces, their configuration and their functional attributes.

2.1 JX Micro Connectors (SOM slot):
The UltraZed PCle Carrier Card has 3 TE 0.8mm FH (Free Height) connectors used to access the
UltraZed SOM 1/O pins. The carrier card to SOM connectors are designated as “JX” connectors.
Two of the connectors, JX1 and JX2, are 140 pin connectors and the third connector, JX3, is a 100
pin connector.

2.1.1 JX1 Connector
— JTAG pins (JTAG_TMS, JTAG_TCK, JTAG_TDI, and JTAG_TDO)
— 35 differential HP 1/O pairs (JX1_HP_DP)
— Power and ground pins (+VIN, VCCO_HP_64, VCCO_HP_65 and GND)

2.1.2 JX2 Connector
— SYSMON pins (SYSMON_VP, SYSMON_VN, SYSMON_DXP, and SYSMON_DXN)
— 15 differential HP 1/O pairs (JX2_HP_DP)
— 13 single ended signals (JX2_HP_SE and JX2_HD_SE).
— Power and ground pins (+VIN, VCCO_HP_66, VCCO_HD_26 and GND)
— SOM_RESET_IN_N input
— CC_RESET_OUT_N output
— SOM_PG_OUT_N output
— PMBus signals (PMBus_DATA, PMBus_CLK, and PMBus_ALERT_N).

2.1.3 JX3 Connector
— PSS GTR[0:3] Note: GTR_RX3_P/N tied to ground.
— PS GTR_REFCLK]J0:3]
— PSS MIO bank 501 pins (MIO[26:51])

— USB 2.0 connector interface (USB_OTG_P, USB_OTG_N, USB_ID, USB_OTG_VBUS,
and USB_OTG_CPEN)

— Gigabit Ethernet connector interface (ETH_MD[1:4]_P, ETHMD[1:4] N, and
ETH_PHY_LED[0:1])

—  Carrier Card 12C interface (CC_SDA, CC_SCL, and CC_INT_N)

— SD Card interface

— PS_VBATT input. Jack input or LR-44 battery input.

— Power and ground pins (MGTRAVCC, MGTRAVTT, +VCCO_PSIO_501 and GND)

— Voltage sense feedback output pins (MGTRAVCC_Sense, MGTRAVTT_Sense,
VCCO_HP_64 Sense, VCCO_HP_65 Sense, VCCO_HP_66_Sense, and
VCCO_HD_26_Sense).
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2.2

2.2.1

2.2.2

PS USB 2.0/3.0 Interface — J4

The UltraZed PCle Carrier Card’s USB 2.0/3.0 interface is implemented with a Kycon KMMX-AB10-
SMT1SB30TR Micro AB connector capable of supporting OTG, Device and Host modes. The
UltraZed SOM contains the USB 2.0 ULPI PHY interface (USB3320 IC) for USB 2.0. PS GTR[2]
signals are used to implement the USB 3.0 interface to the same connector.

USB 2.0 interface:

a.
b.

The USB 2.0 interface is connected via the SOM’s ULPI PHY IC.

The USB 2.0 interface differential impedance is 90 Q (+/- 5%), Single Ended is 45 Q (+/-
5%).

The USB 3.0 GTR interface differential impedance is 100 Q (+/- 5%), Single Ended is 50
Q (+/- 5%).

Power: 5V, 500mA.

CPEN is used to enable the ACPI/USB compliant MIC2544 _1YMM power control IC.
When CPEN is logic high, “enabled”, the +5.0V rail is passed through to the +USB_VB
rail for the USB connector.

When CPEN is low the power switch is disabled.

R28 is used to set the current limit of the MIC2544 part. The value of 191 ohms is used to
set the current to 1.23 Amps.

When in Host or OTG mode, FB1 and FB2 along with two capacitors are used to provide
filtered power to the USB connector J4.

D5 and D7 are ESD arrays used to protect the board and attached devices against static
discharge.

LED D6 is used to indicate a current limit or thermal shutdown event with the MIC2544
IC. The output is open-drain and asserted low when a flag event has occurred which
causes D6 to turn on. The output is not latched and therefore clears once the event ends
thereby extinguishing D6.

Device, Host or OTG mode select jumpers.

a.

®ooo

JP4 selects how the USB_ID net is connected. Pin 1 to 2 allows the USB device to
connect to the SOM, pin 2 to 3 forces the pin to +3.3V. No populate allows the pin to
float. When floating the interface is set to Device mode but once connected the operation
can be reversed via the Host Negotiation Protocol (HNP). By default the jumper is not
populated.

IP4

13[2B]<_USB ID

3
LSE 1D 2
|

Y
™
USE ID PIN | ®

JP2 is used to select +5.0V power for +VBUS_SEL.

JP3 used to select the appropriate +VBUS_SEL bus capacitance for the operating mode.
JP5 used to select the pullup resistor for the USB_OTG_VBUS net going to the SOM.
The mode jumper positions are listed below. Default positions are USB in Host Mode.
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Jumper Number:

Jumper Position:

Mode select:

JP2 On Host or OTG (default)
JP2 Off Device
JP3 Pin1-2 Device or OTG
JP3 Pin2-3 Host (default)
JP5 Pin1-2 Device or Host (default)
JP5 Pin2-3 OTG
Table 2 — USB Mode Select jumpers
+3.3V +5.0W =VELUS SEL
ez | Usar's Notw:
2 . UISB Mode Select:; P2
2% G2 1l (IN: Hast ar OTG [defaul).
10,006 0.1uF OFF: Device
FWE
GND U2 Gr)
—. _ USB CPEN I & 5H2
13[4B]<_USB_OTG_CPEN ——— EN ouUT, SV 1.2A
7 8
A os L L
i RIT, . r 24
W s 150uF
GREEN 5 Lo GND 3
s Note: RIE MICZSH-1Y MM
DE: Flag LED 191 GND
On; Current Limit | Thermal Shutdown
0#1: Normal Oiperation
GMD
+WVBLS SEL
RS ry
R3O 100 | B Uisar's Note:
B TT T 158 Mode Select: JFS

13[4B]¢ USB_OTG_VBUS —ous DETECT

1-2; Dl of Host (datault)
-3 0TG

Figure 3-JP2 & JP5, USB Device, OTG and Host select

+VBUS_SEL

Y
User's Note:
USB PWR Select: JP3
1-2: Device or OTG
2-3: Host Mode (default)

3
2
1

H_c27 J_C:
’1:120@ | 1uF
GND

GND

eee |3

Figure 4 — JP3, USB Device, OTG and Host select
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2.2.3

USB 3.0 interface:

a. USB 3.0 has a transfer data rate of up to 5Gb/s (625 MB/s) and is referred to as USB
Super Speed. This portion of the interface is directly connected to the Zyng PS via PS
GTR[2] and J4, the integrated USB micro-AB connector.

b. Power capability is up to 1.23A @ 5V for non-data (charging) power delivery.
c. Upto 900mA is available during data transfers.
d. The differential impedance routing Zdiff is 100Q (+/- 10%)
e. The PS GTR 52 MHz clock required is derived from the IDT synthesizer.
e USB 2.0/3.0/0TG
:-"::l . -
“IVBUS SEL ABUS |
: FBl —— T
S— 10 nﬁminmﬂhl |
+WUSE_SEL & +VBUS net must 22 c23 |
of 5Euf 0.4uF |
be capatle of 2.0 Amps s T i
. 2120 Ofze @ 100MEz ‘L
i___GND .. bchD 4
1302B) TS OTG W > WSB.0T6N As Ll
13[:3}?%‘ B lp-
= o
2 @D
BAK CIE TS N> USEZ TN ST= CI5 II 3_1qu33 TXCNEDE 6 MicA_S5TH-
13{24CETE T PSS An G| o SRLER A T i, SST
! \GND DRAIN

13{44) CTE B T SRR o

13HAK CTEETI D ) SELRMP A= L

+3.3V SH4 51
‘|: ™ =3
3 v )
- 53
13PBK TEE D uss.D =1 . GND 51 |
USE_ID_F *
. S
Users Mote: -
JP&: USE D Detection E 5 !
1-2: OTG (Type A'B c2ble detect)
2-3: Not usad In Host | Dewice

OPEN {defautt): finats: farcing Device motds
which can be changed wia HNP.

Figure 5-J4, USB 2.0/3.0 Port Interface
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2.3

PS 1000 Mb/s Ethernet RJ45 — J5

The PCle’s 1000 Mb/s Gigabit interface uses an integrated magnetic BEL FUSE L829-1J1T-43
RJ45 connector or equivalent mounted on the PCle. The MAC and PHY are located on the SOM
and connected using the SoC’s RGMII interface. The SOM’s PHY signals are routed to the JX3
connector where the PCle Carrier routes them to the RJ45 connector.

— The MDI impedance is 50 Q single ended, +/- 5% and is referenced to the positive plane
(See TI AN1263) if termination resistors are used at the SOM.

— The trace lengths are matched to within 10 mils pair to pair and no more than 100 mils overall
between the entire group of pairs.

— The LEDs are driven via NPN BJT inverters which allow the 1.8V drive signal to control the
3.3V LEDs.

— Two LEDs to indicate speed and activity status:
— ETH_PHY_LEDQO: Green Speed
— ETH_PHY_LED1: Yellow Activity

B v L
o~ _ RJASLEDY 13 | 14
A i D4 _kg o3
-y ETH_MD1_P
13[2B]{_EIE MDL P : =5 12 hoe
13(B EIE MDL N __»— CIMON S ] oo TRPI+ RI-1
- - : i 4| o TRPL- [R12
13[4B) ETE_MDLP i ETHMDZF T :::p TRDZ+ TRP?+ [RT-3
: - = TRCT2 TRP2+ RT-4
13[4B ETE MDZ W > CIHLMDZN T otwr S trne RJ-45
: 3 TRE3- [RI-5
130BK EIE M5 P »— CHMORF — il i TRD3- [R1-6
: v—“—‘ TED4+ [BI-7
13[2B]¢_ETH MD3 5>+ ETRMOSK DWwF & TRos TED4- BI-2
|—2D TRDd=+
13[4} ETE_WMD4 P ETE MDLP | o 1 era s
H >—'“—‘ ’_{h TROG-
- | ETH_MD4_N : 01uF —f—
3B ETE MDE N > T RMSIED G 17 #o 16
b — = Do
»— o &
A l% SHIELD GUIDE %‘;'x
b—><j' SHIELD GUIDE [——3
R3S CE-TITT3
a CONN MAGJACE 1PORT 1000 BASE-T
‘:.‘
@D SH GBE GND
R100 RJM5_LED_Y
T
3
GEE_ACT R101 1| © Qi
134B){_ETH PEY LED] S AC W MMBT3904LTIG
G
GHD
RI0Z . FM45_LED_G
—
3
€ Q15

13[2B)¢ ETH_PHY LED0 »—Coo-SPEED  RI03 .. = L1 MMBTI904LTIG
rq.

@D
Figure 6 — J5, Gigabit Ethernet Port
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24 PS
The

Display Port x1 interface — P2
UltraZed PCle Carrier Card features a x1 Display Port connection. The PS GTR[3] TX port is

used to implement DP interface as shown in Figure 7 — P2, Display Port Interface.

13[2C]¢_BI0 28

The Display Port interface also uses an auxiliary interface (DPAUX) which is implemented on

the PCle Carrier Card using the PS MIO[27:30] signals (these are pre-defined MIO pins for

the DPAUX when the display port is used).

The DPAUX generator is used to convert single ended MIO signals to differential Display Port

signals. This eliminates the need for these signals to be routed in the SoC fabric. The

MIO[27:30] pins are connected to the UltraZzed SOM JX3 connector and are operated at

3.3V. The MIO pin assignment and function is as follows:

— MIO27 — DPOUT —drives DPAUX_C_P to P2

— MIO28 — DP_HPD - active high signal from P2 indicating Hot Plug Detection.

— MIO29 - DP_OE_N - tied to both enables of transceiver U3, enables the outputs when
driven low by SoC.

— MIO30 - DPIN - receives DPAUX_C_N from P2

The MIO pins are routed to a differential driver (FIN1019) to create the DPAUX_P/N pair at

100Q.

The Vbias and 100Q Z matching network has been implemented on the DPAUX pair.

A separate 5V to 3.3VDP linear LDO regulator, Maxim MAX8902BATA+T, is placed to

provide low noise, high precision 3.3V for the display attached to the port.

The Display Port x1 uses ESD components (TPD8S0009DSMR, TPD4E0O01DRLR) placed on

the data lines.

Dizplay Port "Source Side”
o o pz Pin Name
13PAK GTE TGP DP_TXIP ~=F C31 HD.”F DF_TXOC P ~oF - & E%LL‘QEM
- ~ - ~ 3 3
1 —— DOPTEILN ~= C32 || DP_TXOC N & . 3 ML_LAMED-
1324]¢_GIR T35 N | o : - 3 ML_LANEl+
X = w 3 GND
& @ & ML_LANEIL-
Layout Mote: . oI X 7 ML_LANE2+
All Désplay Port data signals s 7 u g D
(TX_PMN, RX_PIN) routed B -i 2 ML_LANE2-
hmrrplmnn_ndsrul @ 0 w5 = 10 ML_LANE3+
5 ohan singge ended. H b 1 GHD
” e By 12 ML_LANE3-
1: = 13 CONFIG]
1; = 14 COMNFIG2
DF_ALX_C_F = = o] 15 AUX_CH+
= 16 GHD
DE_AUK_C_N A5 = sn |21 17 AUX_CH-
DP_HFD  R&1 . . DOF_HFO_R 1;5 sH |22 18 HOT_PLUG
10 +33VDP 15 o I E1 12 PWE_RETURM
- an sH 24 20 DP_PWE
0472720001
R4z €35 LRI LR4E R4S i
100K 0.1uF Tm ™ T: ><33‘~P .
’ l [ R, X
GHD GHD ) Jy []
v
GND GMD SH_DP_GND

Figure 7 - P2, Display Port Interface
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+3.3V

DP AUX generator Lcsc- fuox +DPEIAS LV
0. 1uF y
w I R33
13HCH M0 0> DP_AUX_OE R34 - DF_REs 1 oE vec 14 D 1.506
13[—1{«]( WIO 37 DP_ALX_OUT _ R35 2 Dov NC 13 vy GE_D .
w3 v DOUT+H12 . I I . DF_AUX_C_P
130 MI0 30— PR ARM B3y, 4 _zoUT DouT-— om Bas [ W Mi;.st TS
e 5 .| 1 Rag R40
e RIN T Au.sl (=13 0K l
w8 e |2 I I DF_AUX_C_N
T lGuD eS8 DF_RE# oA
GND FIN1019MTCE
Figure 8 — U3, Display Port DPAUX Generator including Z match and AC coupling
+5. 0V +5.0W
DP Port PWR 3.3V
R47 C37
1.00K 10uF 4 FWE +3.3VDP .
MAYIMNOBATA+T 7 1AV DA
GHD 1 ™ ouUT g 2
3 !? C38 MBRSI40LT3G < R4ag
" i 01uF 182K C38 Can
B ja® 10uF 10uF
+33V D9
T2 AA 1 Ra3, — 5| mom o L2
ZREEN EP GND RS0 GHD
y 407K
Liser's Note: ] 2
D POK# LED
On: Powear DK
Off: Shutdown ! fail output GHND GHD

Figure 9 — U4, Display Port 3.3V power supply
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'J

TFDES09DEME.

l:l'lLIF
2 gmo- 5 gD1- Do+ 2 gp2- 320 gpa+ ydi gy =
|\|'.|
g 11
— GND — @D — @D —
GiNTS GiND GiND GND

Figure 10 — D10, Display Port GTR TX ESD protection

+33V
D11 T
TPD4EQOIDERELE IL"DC J_D"
II}.WF
i GHD
h =
2 4 5
102 i 103 o4
™
I/ B (i [
m— — G‘\-]?D — —
1 h ] (iNDTY ) (iMle (iMle
DP_HFD_R
DP_AUX_C_P
DP_AUX_C_N

Figure 11 — D11, Display Port DPAUX ESD protection
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2.5

PS SATA 3 Host Interface — J3

The UltraZzed PCle Carrier Card’s SATA 3 host interface uses the SoC’s PS GTR[1] transceiver.
The interface includes AC coupling capacitors with appropriate PCB GSSG cutouts and a maximum
of 2 layer transitions per signal with no blind or buried vias. This topology is used to minimize
impedance mismatches thereby improving signal integrity.

— Interface impedance: 100 ohms, +/- 15%
— Data rates up to 6 Gb/s

SATA Gen3 Host

AE oo S , . I3
a Fal [
13RAJ TR TR B 5> SATATXF | cn || SATA_TX_C.P ! =
o ~ H 1T 0auF ! 2d
1324 GTE T N | SATATKN | ci6 || ! SATA TN C M ! R
SRA g —— I3 i =
: 1 : 4
134B}¢ GTR RXL 1> SATA_RN_M | c17 || | SATARE_C_M =0
3[4B]<_GTR BX1 N i IR i e~
13[4B]¢ GTE BN B > SATARXP ;. Ci8 H | SATARXCP | S P
_____________ ' o =
 GD
Layout Note: CONN HEADER 7POS VERT SMD 15G0LD
SATA: G555 on caps. ST2005005
100 ohm +i- 15% diff routing. ki
GHND

Figure 12 — J3, SATA Port interface
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2.6 PS PMOD Header — JP5

The PS PMOD header is connected to the PS MIO[36:43] pins and operated at 3.3V I/O using the
VCCO_PSIO_501 rail. The PS MIO[36:43] maps to SPI, however the UltraScale+ does not create
a direct map to the UART(O or 1) nor I2C MIO pins. Table 3—-PS PMOD to MIO UltrZzed SOM Table
mapping shows the UART and 12C connections.

— Routed at 50Q single ended.

— The interface follows, as close as possible, the Digilent SPI and UART/I2C pinouts.
See page 581 — 583 for TRM pin mapping:
http://www.xilinx.com/support/documentation/user _guides/ugl1085-zyng-ultrascale-trm.pdf

PS PMOD Interface
JRS
% ___ —
13[4C]¢ B0 41 —Co-PMOB P @) | oy p7 iP5 PMOD P B0 36 3 13[2C]
13[4C1¢ MID 43 » CoPMOD P2 4 2 | py pg |21 PSPMODPE AUMRIT s 13[C]
13[2C]¢ MIO 47 o To-FMoa.Pd | 3 | o, pg |3 | PSPMODPS 3 nn55 130
————"  PS_PMCD_P4 4 10 | PS_PMOD_P10  »————s
13[2CH MI0 38 o ] pe Pin £ MIO 40 » 13[2C]
IV 5] o omp T =3V
L H Voo Voo 12 —"'-L
c2 L i}
0AuF PMOD, SINGLE, RA b

W W
@D GMND GHD GHND

Figure 13 - JP5, PS PMOD

Port ONAME TRMSPIO TRMI2CO TRMI2C1  TRMUARTO  TRMUART1 CONﬁlégTOR
MIO36 SCL TXD JX3.81
MIO37 SDA RXD JX3.82
MIO38 SCLK SCL RXD JX3.85
MIO39 N_SS[2] SDA TXD JX3.86
MIO40 N_SS[1] SCL TXD JX3.87
MIO41 N_SS[0] SDA RXD JX3.88
MIO42 MISO scL RXD JX3.89
MIO43 MOSI SDA TXD JX3.90

Table 3 - PS PMOD to MIO UltrZed SOM Table mapping
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2.7

Dual USB-UART Ports — J2

A micro USB connector provides the connection to the dual USB UART. The PHY interface IC is
Silicon Labs CP2105 dual USB-UART device. The port has been configured for persistence,
allowing the device to remain enumerated even when the Carrier Card’s power is turned off.

USB 2.0 compliant with royalty free drivers available for download.

VDD and VIO are attached together to provide a persistent USB connection. When a host PC
is attached, VBUS is used to generate VDD. No other board power is needed for the UART to
be turned on. However, note that LEDs D2 & D4 are not operational until the board is
powered on.

LEDs: D2 and D4 indicate when the device is in suspend mode. By default the pins are active
low during a suspend state. These pins are user programmable, and if desired, the polarity
can be reversed allowing the LEDs to be on during normal operation and extinguish during
suspend. Please refer to the Silicon Labs CP2105 datasheet for further information.

Port 0 is connected to Bank 501 PS MIO[34:35], RXD, TXD and are level translated via
MOSFETSs. These signals are swapped on the carrier creating a null-modem connection.
Port 1 is connected to Bank 501 PS MIO[32:33], TXD, RXD and are level translated via
MOSFETSs. These signals are swapped on the carrier creating a null-modem connection.

GPIO signals or Modem control signals are not used and are brought out to a test pad for
user convenience.

The UART reset pin has an RC time delay from power up. This pin is also be controlled by
the SOM’'s CC_RESET_OUT _N signal when R13 is placed.

A Vendor ID (VID) is not programmed into the OTP ROM. The device uses the default VID
provided by Silicon Labs.

A unique PID (Product ID) can be programmed in via the USB interface by the user. To
accomplish this, a 4.7uF cap is required between NC/DCD_ECI/VPP pin and ground as
shown below. Upon completion of programming, the capacitor should be removed.

ESD device D3 is used on the USB D+ and D- lines for ESD protection.
Impedance is 45Q single ended and 90Q differential (USB_UART _P/N).

ESD Protector
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Port 10 Name: UART Signal Name: JX3 Pin #:

MIO_32 MIO_32.UART1_TXD 77
MIO_33 MIO_33.UART1_RXD 78
MIO_34 MIO_34.UARTO_RXD 79
MIO_35 MIO_35.UARTO_TXD 80

Table 4 — UART Table

2.8 PS microSD Card Connector — J1

The PS MIO[44:51] pins are used to interface to a micro-SD card connector. The interface operates
at 3.3V. Since microSD cards do not have a Write-Protect (WP) pin, the PS SD controller WP
signal (MIO[44]) must be pulled down to ground during normal operation (allowing read and writes
to the SD card). If the user wants to invoke a Write Protect, place JP1 which will prevent the SD
card from being written to.

— JP1 WP Jumper used to allow Write Protect emulation for microSD cards if needed. The
default position for this jumper is Not Placed, thereby disabling Write Protect function.

— The interface is routed at 50 ohms single ended.

— The interface speed is rated as Class 10 (10 MB/s) which does not support the latest SD 3.01
specification of up to 50 MB/s.

33V 3w Micro SD Card (Bootable)
SD3.0 speed not supported
R16T R2 ;R.S 1
409 F4.00K 490K 0.1uF
P 1
iy | GND
13[2€]¢_MIO 38 2220 — F1 DAT2
13[4C] MIO 30— 55| CDDAT3
13[2CJ_MIO 50 »— 2= ; CMD
: SO_CLK ; R4 SO_CLE g =L
13[4C]¢ MO0 51 - | S R B ax
; Vss
13[2CK M0 36 o 5+ DATO -
13[4C]< MIO_47 > . DATI GND =5
---------- i GHD
134C) 30 35— 220 Gt | pET —
& | ]
JP1 R7 5025700693
1 . | RE I
LR M0 0P, 1l g il L
R1 51462802 GND GHD GND SH_SD_GND
4 50K
D

Figure 15 -J1, Micro SD Card interface
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Port 10 Name: J4 Signal Name: JX3 Pin #:

MIO_44 SD_WP 93
MIO_45 SD_CD 94
MIO_46 SD_DO 95
MIO_47 SD D1 96
MIO_48 SD_D2 97
MIO_49 SD_D3 98
MIO_50 SD_CMD 99
MIO_51 SD_CLK 100

Table 5—=PS microSD card table

29 PSUserlLED-D1

A red PS user LED is provided on the carrier. It is an active high LED and buffered with a NPN
BJT. This LED is connected to the MIO[26] pin and operated at 3.3V I/O.

PS User LED

3 - Q1
RS
13[2C]¢ MIO 36 > PS_LED1 | ﬁ 1 BL/ MMBT3904LT1G
' E
2
GND

Figure 16 — D1, PS User LED

2.10 PL User Switches, SW1 - SW4 & SW5
The Carrier Card has 12 user switches. Four pushbutton switches SW1-SW4, and an 8 pin DIP
slide switch, SW5.

— SWS5 provides 8 user slide switches. When slid to the ON position (closed), SW5 outputs are
pulled high to a level of +1.6V via a 240 ohm current limiting resistor pack. When in the OFF
position (open), SW5 outputs are pulled low via a 4.7K resistor pack.

— SW1 - SW4 pushbutton switches are normally open when not depressed and are pulled low
via a 10K resistor. When SW1 — SW4 are depressed they provide a high level of +1.6V via
the current limiting 240 ohm resistors. These signals are decoupled using a 0.1uF capacitor.
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PL User Slide Switches +L8V

16
15
14
13
12

1
il

— =0
RF1
240
Resistor Aray, 8
W5 bl ' Gl ol el =1 (o =]
12[6C]¢ TX2 HP DP 17 P>— =20 H ==
12[6C]¢_JX2 HP DP 17 N » T ol e
12[6C]¢_JX2 HP DP 19 P » E o H =
12[6C]¢_JTX2 HP DP 19 N » T — /=
12[6C}{ T2 HP DP 71 P »— = — I 5
12[6C]¢_TX2 HP DP 2] N » T T
12[6C]¢ T2 HP DP 23 P » T — == 5
12[6C]¢ T2 HP DP 23 N »——= —T—
wlalz|nlel-|2|, 1-1571983-1
P2
M 7k
Fesistor Array, B
= | | o | | S| | e |
vV
GND
Figure 17 — SW5, PL user 8 position slide switch
PL User Push Buttons
L8V L8V
£RT £RT2
240 240
S5W1 SWw2
124D} T2 _HP SE 00 > B ; 2 124D TSI AP SE 93 P83 X :
1825910-7
»RTE ——CE3
v 10.00K 0.1uF
v
GND GND
+1.8V +18V
] <+ RB0
240 T 240
5W3
12(6D) T2 HP_SE 01 »—~L22 L = 12(6D1 T2 TP SE_03 »— =B
18259107
<RBE —=C70
T 10,008 0.1uF

GND

Figure 18 — SW1-SW4, PL user 4 push button switches

Page 22



Port 10 Name: JX1 Pin #:

JX2_HP_SE_00 135
JX2_HP_SE_01 134
JX2_HP_SE_02 137
JX2_HP_SE_03 136
JX2_HP_DP_17 P 92
JX2_HP_DP_17 N 94
JX2_HP_DP_19 P 98
JX2_HP_DP_19 N 100
JX2_HP_DP 21 P 104
JX2_HP_DP 21 N 106
JX2_HP_DP 23 P 110
JX2_HP_DP 23 N 112

Table 6 — PL User Switch Table

2.11 PL User LEDs - D12:D19
The UltraZed PCle Carrier Card provides 8 PL user LEDs. These active high LEDs are connected
to a HP bank via JX2 connector and operated at 1.8V I/O. These LEDs are buffered with NPN BJTs
to minimize the current sourced by the SoC and to provided adequate LED Vf bias.

PL User LEDs
433V D12 +33V D13
T =2 AR 1 RET T = AR 1 Rsg
1.00K 1.00K
RED 3 RED 3
c Qf c¥
12[4C}¢ TXZ_HP DP 16 P »—PotED1  RES,.,. — L {0 MMBTIS0SLTIC 12[4C]< TH2_HP DP_16 W ) FPLtED2  Ri0,, — 1 {7 MMBTIS04LTIG
T‘le hlE
2 2
GND @D
433V D +33V  DIs
T = AP 4 Rys T 2 AR 4 R
1.00K BT
RED RED
3 3
c Qs c Qg
12{4C)¢ TXI_HP DP 18 P > PeLES R, — L {{ somTasesTIC 12[4C]¢ TXI_HP DP_IE W FLAEDd Rig,,, — 1 {0 MMBTI004LTIG
E E
2 2
GND @D
+3_iiv D16 |/‘ﬁ +l|§\'- oir An
2 1 R81 2 1 Ra82
’I 00K H 1.00K
RED RED
3 3
L Q10 cau
L) T EP D 30 PO R L avETIOLTIG 1204C)< T2 BP D q0 Wy =08 B 1 AMBTIN0ALTIG
E E
GND @D
+3_i£‘; D18 |/‘} +l|§"- D19 An
2 1 RET 2 1 Rag,
’I BT ST
RED 3 RED 3
QL2 E
14 T3 Hp D 7 oL BB, L saETsooaTic 12(4c]¢ 5 8P Dp 33 Wy B 1 aETas0aiTIG
FlE FlE
2 2
GND @D

Figure 19 — PL User LEDs
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Port IO Name: JX1 Pin #:

JX2_HP_DP_16_P 93
JX2_HP_DP_16 N 95
JX2_HP_DP_18 P 99
JX2_HP_DP_18 N 101
JX2_HP_DP 20 P 105
JX2_HP_DP_20 N 107
JX2_HP_DP 22 P 111
JX2_HP_DP_22 N 113

Table 7 — PL user LED table

2.12 PL PMOD Headers —JX2, JA & JB
The UltraZed PCle Carrier Card has 2 +3.3V PL PMOD headers configured in a dual-PMOD
connection and routed to the JX2 connector.

— JA and JB PMOD signals are routed to within 10 mils within the single connector.
JA and JB PMOD connector signals are routed within 25 mils of each other per pair.

JA and JB PMOD signals are routed to within 50 mils of each other throughout both
connectors with reference to JX2.

The PMOD signals total route length do not exceed 4500 mils from the JX2 connector.
— Al PMOD signals are Single Ended and routed at 50 ohms nominal impedance.

JA
VAT A 7
RNEAK TXIEDSEG P > Emgg—:—lﬁg L P P K Eﬂgg—:—:ﬂa (TOEDSE B N D12[6A]
12[6A]¢_JX2 HD SE 05 GC P o—pol-o—to 15 P2 P8 | Fhogog—<_IX2 HD SE 05 GC N ) 12[64]
12[6A]C_JX2 HD SE 07 GC P o——MOD-Ata = p3 P9 |7t Puog a7 1X2 HD SE 07 GC N 0 12{64]
12[6B]{ IX2 HD SE 09 P LM L Pt P10 107X HD SE 09 N 5 12[6B]
- 6 See o |2 ~Tf
L s
o7 — cTs
T SSW-106.02-T-D-RA T
PMOD, DUAL, RA, LEFT
GND GND GND GND
B
Qo — ___7
1A i 1 =
1DMAKTXI ED SE 07 P> CMODE E; i 1 P1 P7 & *g L FweC 2 Eg (TO ED SE LN D 12[4A]
12[4A]_JX2 HD SE 04 GC P o—MODote =1 P2 P8 | buoo——g—< IX2 HD SE 04 GC N 9 12[44]
12[4A]¢_JX2 HD SE 06 GC P o—aol———a 4+ P3 P9 7 Piog o010 S_1X2 HD SE 06 GC N  12[44]
12[4B]< IX2 HD SE 08 P —— e P4 PI0 < JX2 HD SE 08 N ___ 12[4B]
T o See o |2 iy
L L
cT6 — et
DA PMOD, DUAL, RA, RIGHT O 1uF
\" \"i
GND GND GND GND

Figure 20 - JA & JB, JX2 PL PMODs
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Port IO Name: JX2 Pin #: PMOD PIN #

JX2_HD_SE_03_P 14 JA1
JX2_HD_SE_03_N 16 IA7
JX2_HD_SE_05_GC_P 20 JA-2
JX2_HD_SE_05_GC_N 22 JA-8
JX2_HD_SE_07_GC_P 26 JA-3
JX2_HD_SE_07_GC_N 28 JA9
JX2_HD_SE_09_P 32 JA-4
JX2_HD_SE_09_N 34 JA-10
JX2_HD_SE_02_P 13 JB-1
JX2_HD_SE_02_N 15 JB-7
JX2_HD_SE_04_GC_P 19 JB-2
JX2_HD_SE_04_GC_N 21 JB-8
JX2_HD_SE_06_GC_P 25 JB-3
JX2_HD_SE_06_GC_N 27 JB-9
JX2_HD_SE_08_P 31 JB-4
JX2_HD_SE_08_N 33 JB-10

Table 8 — JX2 PL PMOD signal pin table

2.13 FMC Header — JX1, 2 CON1A-E
The PCle Carrier Card features a LPC FMC header for FMC development use. The Geographical
Address of the FMC slot can be configured via the use of JP10 and JP11. In the default
configuration JP10 and JP11 are set using jumpers at location pins 2-3. This sets GA[0:1] low,
setting the FMC geographical address to 00. When the jumpers are placed at location 1-2 the
respective line is pulled up to 3.3V, setting a logic high.

P10 433V
1
& FMC_GAD
* 5
bl
57146280-3 GND
SH1D
P11 433V
1
il I FMC_GA1
ol B

5-146280-3 GND

“User's Note:
P10 & JP11: FMC IPMI 12C Address Salact.
Default: IP10 & JP11 pins 1-2.

Figure 21 - JP10 & JP11, FMC Geographical Address jumpers

Page 25



Tp O f G Pl =n D D 0 o R e b e

EEHUREEERESRRENRRENRNE

K J H G F E B A
:F [ i) NG [ NG WC
[ RE (5
T HE Gen | GLK] MOG N i 74 [
ﬁ ﬁ BLFW__W: ] G0 E % 5
GND LAD P CC
— 5 Thd2 F LAZG N CC he he he he
LADE M D
ﬁ E GhD TAGS B E E LAST N GG GHD j E
HE. NG LA P LA M NG NG GHD LADG_P R NG
HE NG LA N GhD [ NG LADS F LATE N NG NG
QND LADE P LATS N
LAOT P LACE M GMND GMD
LART W GHD LADD P LAl P
HE GO LAIZ B [ [ LADS M LATD M [ [
e Rl P | Az M T T GHD GHD s s
7 HE ATl W GND NE NE LAl F GHD RC NE
HE GND ATE P HE NG FXERD LAl P R NG
WG NG LAIS P LATE N NG NG GND LATA N NG NG
[ WG NG LATS W [ 1] NG NG AT F GG GHD 3 WG
HE GMD LAgh B NE HE ] L6177 N EC GHO [T e
E LAIG P LAZD M GMO LAIE P GG
LATS M ety o LA23 P LATE M CC
HE. N GHD LAzs P N NC LAZI M GHD NE 5
[ wE HE Azl P Az W Wz G GHD D Hz WG
HE L%DN L%P NG MG ¥ [
E LAZL P LAZS M E E E E
HE N LAZ W GHD NE NE NE HE
NE GhD LAza P e NE NE
E LAZS 'E El?'“ s he N
E GO LAd1 P E E E
WG N LAY P LA31 M N G NG
NG AT M GhD N NG NC
HEC GNDP LT : ¥ G e
i oA fore s R R
HC. T [
GND i I NG

LPC Connacion LPC

:

Table 9 — CON1 FMC connector pinout table

FMC Signal Net Name: CON1 A Port IO Name: JX1 Pin #:

N.C. C2-N.C. N.C.

N.C. C3-N.C. N.C.

N.C. C6 —N.C. N.C.

N.C. C7-N.C. N.C.
FMC_LAO6_P JX1_HP_DP_40 P 129
FMC_LAO6_N JX1_HP_DP_40_N 131
FMC_LA10_P JX1_HP_DP_34 P 111
FMC_LA10 N JX1_HP _DP_34 N 113
FMC_LA14 P JX1_HP_DP_28 P 93
FMC_LA14 N JX1_HP_DP_28 N 95
FMC_LA18 CC_P JX1_HP_DP_19 GC_P 62
FMC_LA18 CC_N JX1_HP_DP_19 GC N 64
FMC_LA27 P JX1_HP_DP_14 P 51
FMC_LA27 N JX1_HP DP_14 N 53

Table 10 - JX1 FMC CON1 A Signals
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FMC Signal Net Name:

FMC_LAO1_CC_P
FMC_LAOL_CC_N
FMC_LAO5_P
FMC_LAO5_N
FMC_LA09_P
FMC_LA09_N
FMC_LA13 P
FMC_LA13 N
FMC_LA17 CC P
FMC_LA17_CC_N
FMC_LA23 P
FMC_LA23 N
FMC_LA26_P
FMC_LA26_N

Table 11 — JX1 FMC CONL1 B Signals

FMC Signal Net Name:

FMC_CLK1_M2C_P
FMC_CLK1_M2C_N
FMC_LA0O_CC_P
FMC_LA0OO_CC_N
FMC_LA03 P
FMC_LA03_N
FMC_LA08_P
FMC_LA08_N
FMC_LA12_P
FMC_LA12 N
FMC_LA16_P
FMC_LA16_N
FMC_LA20_P
FMC_LA20 N
FMC_LA22_P
FMC_LA22_N
FMC_LA25 P
FMC_LA25 N
FMC_LA29 P
FMC_LA29 N
FMC_LA31 P
FMC_LA31_N
FMC_LA33 P
FMC_LA33 N

Table 12 — JX1 FMC CONL1 C Signals

CONL1 B Port IO Name:
JX1 HP_DP_36_GC_P
JX1 HP_DP 36 _GC N

JX1_HP_DP_38_P
JX1_HP_DP_38 N
JX1_HP_DP 32 P
JX1_HP_DP_32_ N
JX1_HP_DP 30 P
JX1_HP_DP_30_N

JX1_HP_DP_18 GC_P
JX1_HP_DP_18 GC_N

JX1_HP_DP_16 P
JX1_HP_DP_16 N
JX1_HP_DP_12 P
JX1_HP DP_12 N

CONL1 C Port IO Name:
JX1_HP_DP_20_GC_P
JX1_HP_DP_20 GC N
JX1_HP_DP_37_GC_P
JX1_HP_DP_37_GC_N

JX1_HP_DP 39 P
JX1_HP_DP_39 N
JX1_HP_DP 33 P
JX1_HP_DP 33 N
JX1_HP_DP 29 P
JX1_HP_DP 29 N
JX1_HP_DP_25 P
JX1_HP_DP 25 N
JX1_HP_DP_17_P
JX1_HP_DP_17 N
JX1_HP_DP_13_P
JX1_HP_DP_13 N
JX1_HP_DP_09 P
JX1_HP_DP_09 N
JX1_HP_DP_10_P
JX1_HP_DP_10_N
JX1_HP_DP_06_P
JX1_HP_DP_06_N
JX1_HP_DP_02_P
JX1_HP_DP 02 N
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JX1 Pin #:
117
119
123
125
105
107

99
101
63
65
57
59
45
47

JX1 Pin #:
69
71

116
118
122
124
104
106
92
94
80
82
56
58
44
46
32
34
39
41
27
29
15
17




FMC Signal Net Name:

CON1 D Port IO Name: JX(n) Pin #:

FMC_CLKO_M2C_P JX2_HP_DP_27_GC_P 122

FMC_CLKO_M2C_N JX2_HP_DP_27_GC_N 124
FMC_LA02_P JX1_HP_DP 41 P 128
FMC_LA02_N JX1_HP_DP_41 N 130
FMC_LA04 P JX1_HP_DP_35 P 110
FMC_LA04 N JX1_HP_DP_35 N 112
FMC_LAO7_P JX1_HP_DP_31 P 98
FMC_LAO07_N JX1_HP_DP 31 N 100
FMC_LA11 P JX1_HP_DP_27 P 86
FMC_LA11_N JX1_HP_DP_27 N 88
FMC_LA15 P JX1_HP_DP 23 P 74
FMC_LA15_N JX1_HP_DP_23 N 76
FMC_LA19 P JX1_HP_DP_15 P 50
FMC_LA19 N JX1_HP_DP_15 N 52
FMC_LA21 P JX1_HP_DP_11 P 38
FMC_LA21_N JX1_HP_DP_11 N 40
FMC_LA24 P JX1_HP_DP_07_P 26
FMC_LA24 N JX1_HP_DP_07_N 28
FMC_LA28 P JX1_HP_DP_08_P 33
FMC_LA28_N JX1_HP_DP_08_N 35
FMC_LA30_P JX1_HP_DP_04_P 21
FMC_LA30_N JX1_HP_DP_04_N 23
FMC_LA32_P JX1_HP_DP_00_P 9
FMC_LA32_N JX1_HP_DP_00_N 11

Table 13 — JX(n) FMC CONL1 D Signals

Table 14 - FMC CONL1 E Signals
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FMC Signal Net Name: CONL1 E Port 10 Name: JX2 Pin #:

FMC_PG_C2M FMC_PG_C2M N/A
FMC_PRSNT_M2C# JX2_HD_SE_00_N 9

FMC_GAO0 FMC_GAO0 N/A

FMC_GA1l FMC_GAl N/A
FMC_IPM_SCL JX2_HD_SE_01_P 8
FMC_IPMI_SDA JX2_HD_SE_01_N 10

FMC_TCK FMC_TCK N/A

FMC_TDI FMC_TDI N/A

FMC_TDO FMC_TDO N/A

FMC_TMS FMC_TMS N/A
FMC_TRST# JX2_HD_SE_00_P 7

+12.0V 12P0OV N/A

+3.3V 3P3V N/A

+3.3V 3P3VAUX N/A

+1.8V VADJ N/A



2.14

Ei GND  GND gi
e o o
< leaop e o
g | G9ND GND &y
cp | SO GND oy
Cis | GND GND —15
cig | G0 GND
cry | S0 GND 5
e e S8
0 1 Gxp  GND 838
Cap e 8
Crs | GND GND =535
cig | GNP GND &g
Cig | SND  GND —&p
5 aD oD
ci3 | GND 3
& eop oo B
o1 GND  GND [0 4
SLIGND  GND E
GND  GND L2
D2 GND 173
DI{GND  GND [
1D GND al
DS lem oo B2
pio] 2 GND g5
bz | NP GND 3
Dig | GNP GND
Dlg | GND  GND
DIl 1D D
b5 | SND
pag | SND
D37 | SND
Dy | GND
GND
i A5P 13460301 v
GND GND

Carrier Card I12C Interface

The UltraZzed SOM provides a master 12C bus (CC_SDA, CC_SCL, and CC_INT_N) to the PCle
Carrier Card via the JX3 connector so that software can communicate with all 12C devices on the
UltraZed SOM as well as the 12C devices on the PCle Carrier Card using a single 12C interface.

— U5, IDT clock synthesizer, 0xD4 or 0xD0O
— U6, MAC ID EEPROM, 0xA2

The CC_SDA and CC_SCL pins are pulled up to the 1.8V rail via 1K resistors on the UltraZed PCle
Carrier Card. Although a Carrier Card can assert the active low CC_INT signal to interrupt the
MPSoC processor, this signal is not used on the PCle Carrier Card and is pulled up to +1.8V via a
10K resistor, R98.

The 12C interface is used to access the following Carrier Card devices:

— U5, the IDT differential clock generator at address 0xD4.
— U6, the MAC Address device at address 0xA2.

— The 12C interface pullup resistor values are 1K for 400 KHz operation. The 1K value has
been proven to be necessary when I12C bus is attached to U5. While this deviates from the
standard 12C pullup value of 2K value it causes no detrimental effects to the project.

— Routed impedance is 50Q.
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PCle Net Name: JX3 Pin #:

CC_SDA 41
CC_scL 44
CC_INT_N 68

Table 16 — 12C bus connections

2.15 Clock Generator — U5, 12C address 0xD4 (default)
The PCle Carrier Card has a pre-programmed IDT 5P49V5935B521LTGI clock synthesizer on
board. This clock IC generates the necessary LVDS clocks for the interfaces listed below. This part
contains an internal 25 MHz crystal clock source which eliminates the need for an external clock.
The part is capable of providing multiple clock frequencies, output types, spread spectrum, phase
shift control and slew rate control.

The IDT 5P49V5935B521LTGI is a custom part number with the output frequencies pre-
programmed into the device via an OTP register. The device runs at 1.8V. In the default
configuration (Mode 3), the clock generates the following frequencies on power up.

— Default configuration settings:

1.8V power

Spread Spectrum: off

Reference clock: 25 MHz internal
Phase Shift: 0 degrees

Output type: LVDS

Slew Rate: set to 1.0x

— Default (Mode 3) output frequencies:

Output 0 — Used for configuration only.

Output 1 — 52MHz USB 3.0 clock connected to the JX3 GTR_REFCLK]2]

Output 2 — 125MHz SATA GTRJ[1] clock connected to the JX3 GTR_REFCLK][1]
Output 3 — 27 MHz DP Display Port clock connected to the JX3 GTR_REFCLK[3]

Output 4 — 300MHz PL system clock connected to the JX2 JX2_HP_DP_GC_P/N (Global
Clock Input pair). Note R51 placed close to JX2 connector for termination.

NOTE: The PCle edge clock (PCIE_REFCLK_P/N) is routed from PCle edge connector to JX3
GTR_REFCLKO_P/N, pins 38 & 40. See PCle interface section for more information.
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IDT Clock Synthesizer

+VD_CLE +VACIE  +VD CIE
ol o= Z oz o= w| "
us
o 53333 33
wlelerrm S 2 - == —
5 = E 5 &5 - - o
[Fa¥
.
OUT1}20 | USBSREFCLEP GTE REFCLED P 13[45]
QUTIBR-LL | USBSREFCLAK < GIE REFCLEI W »13[4B]
% LelCTRINE oUT2p-17 | SATA REFCLK P ¢ GIE FEFCLEL P »13[2H]
oUTIBR-LS | SATAREFCLEN |  GTE REFCLEL W »13[2H]
ouTi—4 | LESETLSS < GIE BEFCLES P »13[28]
_SELLSDA 8. Jory 1mDA ouTspp-13 | DPREFCLKN ¢ GIR REFCLEI W »13[29]
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el STVDE P ——
&
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BHETAL EPAD PCle Ref CLK is source from PCle edge connactor.
- SPIT0EsEsIILTE
Fa)
- ) E
12C Address: Layout Nota:
Lirelm, Differantial pairs:
(1107 TORAN) Route 2t 100 ohms difl

GHND Ahemate: (D4

(1101 D0ORAN) R51 termination place closa to JX2 connectors.

Figure 22 — U5, IDT Clock Synthesizer

Port IO Name: PCle Signal Net Name: JX Pin #:
GTR_REFCLKO_P PCIE_REFCLK_P JX3.38
GTR_REFCLKO_N PCIE_REFCLK_N JX3.40
GTR_REFCLK1_P SATA_REFCLK_P JX3.33
GTR_REFCLK1_N SATA_REFCLK_N JX3.35
GTR_REFCLK2_P USB3_REFCLK_P JX3.32
GTR_REFCLK2_N USB3_REFCLK_N JX3.34
GTR_REFCLK3_P DP_REFCLK_P JX3.27
GTR_REFCLK3_N DP_REFCLK_N JX3.29
JX2_HP_DP_11_GC_P PL_SYSCLK_P JX2.74
JX2_HP_DP_11_GC_N PL_SYSCLK_N JX2.76

Table 17 — PCle Carrier Card clock table

2.15.1  Clock Configuration jumpers JP6, JP7, JP8
The synthesizer has two methods of configuration: hardware and software. For hardware
operation it is configured via JP6, JP7 and JP8. These jumpers select one of four pre-
programmed OTP configuration files during power up, see Table 18 — Clock boot configuration
table for the other jumper configurable frequencies.
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To configure using software, the device must be accessed via the 12C bus and configured each
time the board is powered on.

— Mode 3 is the default frequency selection when the board is manufactured. The IDT part has
internal weak pull down resistors on SELO and SEL1 pins. JP6 is used to select what
configuration mode is used when the IC is powered up. JP6 floating (open) boots device into
I2C mode. JP6 placed sets the hardware SELO/1 pin mode. Default mode is JP6 closed to
set hardware configuration.

— By default the PCle Carrier Card uses Mode Three, which has the following jumper positions:
JP7 & JP8 placed on pins 1-2 and JP6 closed.

— 12C software configuration mode: the user can configure the IDT part using the 12C bus. To
configure the IDT part for different frequencies, JP7 and JP8 jumpers must be placed at
positions 2 — 3 and jumper JP6 removed.

T SEL_|2C#
5-146280-2
+LEV
SHT —Lfﬂ
1P7 ¥ 10.00€
1
.2 SELD_SCL
3 TC_SCL : . .
. CC_SCL__»10[5BL 13[4E]
5136280-3
+LEV
SHE R
P8 10.00K
1
:_ 3 SEL4_SDA
3 CCSDA ,— . .
. CC_SDA__»10[5BL 13[2E]
5136280-3

Figure 23 — JP6-JP8 Clock configuration jumpers

Frequency Overview

Parameter Configuration 0 Configuration 1 Configuration 2 Configuration 3 Units
Input 25 25 25 (default configuration} MHz
Cutput 0 25 25 25 25 MHz
Output 1 40 48 50 52 MHz
Output 2 125 125 125 125 MHz
Output 3 27 27 27 27 MHz
Output 4 300 300 300 300 MHz

Table 18 — Clock boot configuration table
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Configuration 3 Parameters: SEL[1:0] =11

Parameter Output 0 OQutput 1 Output 2 | Output 3 Output 4 | Units
Input Frequency 25 25 25 25 25 MHz
Default Output Status (Unused Output) on On On Oon
VDDO Voltage 18 18 1.8 18 18 v
Output Type LVCMOS LvVDS LvDsS LVDS LVDS
Freguency 25 52 125 27 300 MHz
Spread Spectrum Off Off Ooff Off Off
Spread Spectrum Modulation %
Slew Rate 1.0x 1.0x 1.0x 1.0x 1.0x Vis
Phase Shift 0 0 0 0 0 Degrees

2.16 PCle Edge Connector, P1
The UltraZed-EG PCle Carrier Card uses the UltraZzed-EG SOM PS GTRJ[0] transceiver for the
PCle x1 Endpoint interface with a maximum data rate of 5.0 GT/s. The GTR_REFCLK]0] of the
UltraZed-EG SOM is connected to the PCle edge connector 100 MHz clock output, see Table 17
— PCle Carrier Card clock table. The PCle edge connector reset (PERST#) is connected to the
MIOI[31] of the UltraZzed-EG SOM JX3 connector. See Figure 24 — P1, PCle Gen 2 x1 Endpoint

interface.

— The carrier is not required to be plugged into a PCle slot for normal operation. However, it
has been provided to assist in the development of PCle based SOM products. When the
carrier is inserted into a PCle slot, 12V power from the host PCle slot can be used for low

power applications (10 Watts or less per the PCle specification Version 1.1, unless the user
configures the PCle to 25W via motherboard BIOS or Software). The PCle interface includes
a 12V power circuit, control signals and a single data lane (differential TX and RX) and one
differential PCle clock.

The PRSNT signals are used to identify the lane width (x1) of the PCle bus for the host
motherboard. The carrier ties the PRSNT1# and PRSNT2# signals together to accomplish
this. The host motherboard has pull-up and pull-down resistors on these signals so the carrier
does not require any other special configurations to enumerate as a single lane PCle device
when plugged into a host PC.
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GND GND i \BE%P TRST2 33V :ﬁﬂ 1.00K
33V aux +3.3V . .
BIL | (ragEs PERSTE |1l FCIE_RSTE R R25,,, . PCIERSTE  ~prm—a
Mechanical Eey
2
x g}%t LEiy GHES iii PCIE_REFCLK P =C=
PCIE_R¥0_P =C= B1s | 3D REFCIE P =373 PCIE_REFCLK_N LI
GIR RN0 P = CIE-RXD_H 315 PETpl REFCLE N NE = GIR BREFCLED N
GTESHEDRN Bl6 EE’NII;'D PEJRTE -:; 6 FCIE_THOC_F #o= cie || ACE PCE TR (GTE TR0 P S
PRESENT BL7 | prenms PERn0 |l . [l DA e
4 _BIE| o " oD A8 |_PCE_THO_C_N c20 H s PCE TN i 730 W S
PCT Express x1
PCle x1 Connector Fingers ‘I t Nk
GED G?m PCIE Tx/Rec: B5 ohms +-15% diff routa

PCIE Raf Clk: 100 chms +/-15% diff route

Figure 24 — P1, PCle Gen 2 x1 Endpoint interface

2.17 EUI-48 MAC Address Device — U6, I12C address 0xA2 (default)
The carrier has a 1.8V MicroChip 24AA025E48T-1/OT 12C MAC Address device with the Global
Identifier EUI-48™. This device is connected to the master 12C bus on the Carrier Card. The
address can be configured via JT1 and JT2 (0402 SMT resistor pads). The default position is 4.7K
ohm resistors placed at locations 1-2, yielding a default address set of OxA2.

MAC ID - EEPROM

+1.8V
JTe +LBV
3
C78
GND 0.1uF
2 MAC_AD
GND LR%6 .2 R9T
+1.8V Us 6 3 1.00K 3 1.00K
PP T [ wcc
MAC_AD A0 SCLIat Coscl TC S >
RES 4.7 OHM 1/6W 1% 0402 SMD MAC_A1 4 SDA CC_SDA TC SR
JT2 +1 8V VES
3 ] 24AA02SE4ST-IOT
<18V
2 MAC_A1 GND
% “2C Address: 0xA2
1 (1010 00TRAN) Reg
i‘? 10.00K
GND
RES 47K OHM 1/18W 1% 0402 SMD CC_INTE CC_]NT_N>
Y
User's Note:
T & 12
Detault to place resistar on pad 1-2

Figure 25 - U6, 2K MAC EUI-48 EEPROM
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2.18 SOM Reset Input — SW6

SW6 is a push switch used to generate an active low SOM_RST_N signal. This signal is routed to
the SOM via JX2.42 and is pulled up on the SOM via the +1.8V rail.

SOM Reset#
SWE
— e 3
12[6B}¢ SOM RESET TN N ) —oMRSTE i ¢ ;
1825910-7
"Llser's Note: | giiF
SOM pull’s up SOM_RESET IN_N. | : &
h GND GND

Figure 26 — SW6, SOM_RST N circuit

2.19 SOM Reset Output
The UltraZed SOM drives an active low reset signal to the Carrier Card (CC_RESET_OUT _N) via
JX2 pin 36. The signal is pulled up on the SOM via a 10K resistor tied to +1.8V. This signal can be
connected to the dual USB UART for UART reset control via R13.

2.20 JTAG Debug Interfaces
The Ultrazed PCle Carrier Card contains two JTAG debug interfaces to facilitate maximum
development flexibility. One is a Digilent SMT2 JTAG module with a micro USB connection. This
interface requires a micro USB cable to attach to the host PC. To support all development
environments, including those with debuggers and dongles, a PC4 2x7 header has also been
provided.

Either interface can be used for PS software debugging and UltraZed SOM PL configuration, QSPI
Flash and eMMC memory programming. Below is the JTAG chain diagram.

FMC 511:-t_h\'<_- [ Teeel ﬂ‘e SOMSlot | fmx
DO TDI Translate S [(TDO  TDI, -
UTAG SOM TDO] v PC4/SMT?
J Level UTAG FMC_TDO] é ;\mﬂ
/]\__TMIE‘EJ =

Figure 27 — JTAG Chain diagram

2.20.1 PC4 JTAG Header — J6
The PC4 JTAG header is shown below. The PC4 header VREF pin is connected to the 1.8V
rail via D21. The diode is used to prevent back drive onto the 1.8V rail from the JTAG pod.
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+1L8V

3
y

LRI04 LR105 LRI0G LRIOT PC4 - JTAG
TATOK TATOK 47
' 2 . 1
12[3A)¢ TTAG_THS >—T1AC.TMS =] :
12[1A) JTAG TCE = = ] TCE GND
JTAG_TDO_SEL 8] 7
ITAG_TDI 10 7] Lo b g
12[3A) JTAG TDI  »>— = uC TDI GMND DT"
y w—=d NC GND a9
SOM_RSTE R108 — 4] nir op b4
BTE321420

Figure 28 — J6, PC4 JTAG Connector

2.20.2  SMT2 Micro USB JTAG interface — U8
The SMT2 micro USB to JTAG interface is shown below. The 4.70K pullup resistors and 22.1
series termination resistors are placed as close as possible to U8 for signal integrity purposes.

L] 210-251P-BOARD +3.3V
1 11
JTAG_TCK R109_,,\ 7] o Voo o +L8V
[TAG_TDI R110 . 221 3] 1K gz OND I
ITAG_THS RIT o 221 5| 0 EEE VREF [y
——= AN < TMS G S TDO p
721
wrofr
v v
GMD GND
SOM_RST# R112 ..
BT
JTAG_TDO_SEL R113 .,
Ty 21

Figure 29 — U8, SMT2 USB-JTAG Connector

PCle Net Name: JX1 Pin #:
1

JTAG_TCK

JTAG_TMS 2
JTAG_TDO 3
JTAT_TDI 4

Table 20 — JTAG connections
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2.20.3 FMC JTAG Level Translator, U7
The FMC JTAG interface operates at 3.3V, but the SOM JTAG interface is 1.8V. U7 has been
placed for bidirectional 1.8V to 3.3V translation.

FMC JTAG Level Translate

+33V +1.8V
| u7
14 1
VCCB VCCA
7[3CIK_EMC_TMS SRR 3] a - ﬁ JTAG_TMS
FMC_TCK 1 TTAG TCK
T3CIS EMC_TCK FMC_TD i) B2 A2 = TAG_SOM_TDO
JI3CIC EMC_TDI FMC_TDO ] B A3 B TTAG_FMC_TDO
7[3[:]< FMC TDO = g4 m J | _TD
[ L —
: NC [ —X
GND NC
£ TESOIMMEPWER
GHND

Figure 30 — U7, FMC JTAG Level Translator

2.20.4  JTAG SOM or SOM+FMC chain select, JP12
The JTAG on the PCle Carrier Card allows the user to access either the SOM via the JTAG or
the SOM and FMC board via the JTAG chain. JP12 placed on location 2-3 is for SOM only
JTAG. JP12 placed at location 1-2 allows JTAG access to the SOM and the FMC board. By
default JP12 is placed at location 2-3 thereby allowing SOM JTAG access while a FMC board
is not present on the carrier.

JTAG_SOM_TDO

12[1A]¢ TTAG TDO
SH11 = . 12[3A1¢ TTAG_THS
ol 12[1AK TTAG TCE S
eI upaCmemio>
5-146280-3
JTAG_FMC_TDO

*User's Note:
JP12: JTAG chain selection
1-2: JTAG pass through SOM & FMC
2-3: JTAG pass through S0OM Cnly

Figure 31 -JP12, JTAG Select (SOM or SOM+FMC)
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2.21 LVDS Touch Panel Interface — P3

The UltraZed PCle Carrier Card has an Avnet LVDS Touch Panel interface. This interface uses a
Display Port form factor connection, P3. For ease of use, software references and rapid
development time, Avnet recommends the following 10 inch touch panel kit
http://picozed.org/product/10-inch-touch-display-kit

— Routed at 100Q differential.

— Routed 50Q single ended on control/status signals.
— Two via transitions or less.

— No blind or buried vias.

—  Trace length matching to within 10mils pair to pair and do not to exceed 100mils within the
group. Diode D20 is not populated by default. If the target interface’s logic is 1.8V, R94 may
be removed and D20 or resistor may be placed, as necessary, to allow 1.8V reference.

Port 10 Name: P3 LVDS signal name: JX2 Pin #:
JX2_HP_DP_00 P TP_DO_P 45
JX2_HP_DP_00_N TP_DO_N 47
JX2_HP_DP_01_P TP_D1_P 44
JX2_HP_DP_01_N TP_D1_N 46
JX2_HP_DP_02_P TP_D2 P 51
JX2_HP_DP_02_N TP_D2_N 53
JX2_HP_DP_03_P TP_D3 P 50
JX2_HP_DP_03_N TP_D3_N 52
JX2_HP_DP_04 P TP_CLK_P 57
JX2_HP_DP_04 N TP_CLK_N 59
JX2_HD_SE_10 P TP_SCL 37
JX2_HD_SE_10_N TP_SDA 39
JX2_HD_SE_11 P TP_INT# 38

Table 21 — LVDS Touch Panel pinout
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http://picozed.org/product/10-inch-touch-display-kit
http://picozed.org/product/10-inch-touch-display-kit

LVDS Touch Panel

£
N i P3
12[4B]¢ TR HP_DP 00 P y—+=2-F 1
12[4B]¢_I52_HP_DP_00_N =00 2
= i TP_DI_P : 2 E
i 12[6B]< 152 HP DP 0L P »— i a E
B 12(6B1<_JX2_HP DP 01 No—— T8 5 w
! i [
12[4B]< T2 HP DP 02 P > ig—g-: : 7 §
12[4B]<_ 132 HP DP 02 Np——T=2att 8 S
i ! ]
2 R% Ra92 R93 =  TP_D3_P ! =
A9 3 12[55]2 T2 HP DP 03 P 1P-23P | 10 z
4 70K  4.70K 5 470K 12[6B]< T2 _HP DP 03N : TP_O3_N i | 19 %
! ' 12
12[4B]¢ TX2_HD SE 10 P : ﬁ-gg: i : 13 z
12[4B]{ 132 HD SE 10N = T 12 5
12(4B)¢ 53 HP DP 03 P >——=—ue 15
12[4B]<_T3X0_HP_DP 04 Np——'= — 16 "
----------- p 7 5H
12[6B]¢ TX2 HD SE 11 F _ TEENTE 18 sH 2
3V P
RE4 = £ 24
W a -+ . 20 5H
+{ J l 0477720001
5 iCT2 NP L
. 0.4uF
&5
o
v
GND GND SH_TE

Figure 32 — P3, LVDS Touch Panel connector
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Avnet ALT3 LVDS on Dhsplay Pert
"Source Side” Pin Name
Pin# Name
1 ML_LANE(O+
2 GND
3 ML_LANEQ-
4 ML_LANEL+
5 GND
6 ML_LANEI-
7 ML_LANE3+
8 GND
9 ML_LANE2-
10 ML _LANE3+
11 GND
12 ML_LANE3-
13 *5CL
14 *SDA
15 *CLE+
16 G¥ND
17 *CLE-
18 *TROE
19 PWE_RETURN
i DP_FWR
* Custome define

_GND



2.22 LEDs - Power Status LEDs (green)
Additional LEDs representing power supply status and reset status are placed on the board.
LEDs include:

— +12V Main Input, D26 — Indicates 12V VIN is present.

— SOM Module PG, D25 — Pulled up on the SOM. SOM drives a low until the SOM power
supply is within 10% nominal output. When SOM is within 10% regulation, LED turns on.

— Carrier Card PG, D27 — Pulled low (off) until IRPS PMIC IC is within regulation on all output
rails. When PMIC within regulation, LED turns on. The CC_PG signal is pulled up to
+3.3V_PRI via a 10K resistor, R131.

-  FMC PG C2M, D28 — Pulled low by FMC module until FMC power supplies stabilized. Once
FMC supply stabilized, the signal is pulled up on the PCle to +3.3V via a 10K resistor, R62,
turning on LED D28.

SOM Module PG +12V Main Input
+33V +12.0V
T 2 ’Iz’r" 1 RNT,,, =
100K
D23 3
D Q16 L
12[4B]. 15[1B]¢ SOM PG _OUT > SoMPeOUT 1 I BS5S138-7-F 200K
' G
L1
2 L]
GHD . A
u
Carrier Card PG _ -
+33V &
T 2 ’Iz’z" 1R, D
100K
D27 3
D Q17
15[1B]¢ CC_PG —Co=FS 1 I BSS138-7-F
) L1
2
GMD
FMC PG C2M
2 1 RiA
H W T oK
D28 3
D Q18
T3C)C TMC PG Co >—TMCPGCM ] I BSS138-7-F
a 1 S
GMD

Figure 33 — Power status LEDs
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Figure 34 — Power Status LEDs

2.23 Fan Header —J10
The carrier card provides a dual position fan header for the SOM'’s cooling fan. The default
configuration sources +5.0V to the SOM fan. If a 12V fan is used, FB4 and C117 need to be placed
and FB5 removed. A ferrite bead and capacitor are used to minimize fan motor noise coupling to
the carrier card’s rails. The maximum current for the fan should not exceed 200mA.

Fan Header

+12.0V DNP

—I__::{ .=X DNFP

+5.0V FRS GHD a3
Ry . d 2
500 Obm @ 100MHz  _| ., —q 1
0.1uF 22292031
5
GHD GND

Figure 35 -J10, Fan Header
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2.24 Unused PL I/O Pins
All unused JX PL I/O pins are terminated at the JX connector. They are not routed out to test points
or looped back.

Port IO Name: JX1 Pin Number:

JX1_HP_DP_01_P 8
JX1_HP_DP 01 N 10
JX1_HP_DP_03_P 14
JX1_HP_DP 03 N 16
JX1_HP_DP_05_P 20
JX1_HP_DP_05 N 22
JX1_HP_DP_21 GC_P 68
JX1_HP_DP_21 _GC_N 70
JX1_HP_DP_22 P 75
JX1_HP_DP 22 N 77
JX1_HP_DP_24 P 81
JX1_HP_DP 24 N 83
JX1_HP_DP_26_P 87
JX1_HP_DP_26 N 89
JX1_HP_SE_00 135
JX1_HP_SE_02 137
JX1_HP_SE_04 139
JX1_HP_SE_01 134
JX1_HP_SE_03 136
JX1_HP_SE_05 138

Table 22 — Unused JX1 pin table
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Port IO Name: JX2 Pin Number:

JX2_HD_SE_11 N 40
JX2_HP_DP_05_P 56
JX2_HP_DP_05_N 58
JX2_HP_DP_06_P 63
JX2_HP_DP_06_N 65
JX2_HP_DP_07_P 62
JX2_HP_DP_07_N 64
JX2_HP_DP_08_P 69
JX2_HP_DP_08_N 71
JX2_HP_DP_09 P 68
JX2_HP_DP_09 N 70
JX2_HP_DP_10 P 75
JX2_HP_DP_10 N 77
JX2_HP DP_12 P 81
JX2_HP_DP_12 N 83
JX2_HP DP_13 P 80
JX2_HP_DP_13_N 82
JX2_HP_DP_14 P 87
JX2_HP_DP_14 N 89
JX2_HP_DP_15 P 86
JX2_HP_DP_15_N 88
JX2_HP_DP_24 P 117
JX2_HP_DP_24 N 119
JX2_HP_DP_25 P 116
JX2_HP_DP_25 N 118
JX2_HP_DP_26_P 123
JX2_HP_DP_26_N 125
JX2_HP_DP_28 P 129
JX2_HP_DP_28 N 131
JX2_HP_DP_29 P 128
JX2_HP_DP_29 N 130

JX2_HP_SE_04 139

JX2_HP_SE_05 138

Table 23 — Unused JX2 pin table

Port 10 Name . .
(pins tied to ground): X8 Pl MINTRE

GTR_RX3_P

GTR_RX3_N 6

Table 24 — Unused JX3 pin table
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3 Power

3.1

Power Input — J8, SW7, P1

The PCle Carrier Card has two input power connections, J8 and P1. J8 is a six pin power jack and
P1 is the PCle edge connector. J8 is capable of handling in excess of 12V @ 5 Amps, while the
PCle slot is capable of providing a minimum of 10 watts. The maximum PCle current varies by the
motherboard manufacturer. Some PCle slots can be configured via the PC for higher current. The
Avnet “standard” Non-ATX (NATX), , power supply is recommended for use
with this carrier. The power input to the board is controlled by SW7, an on/off slide switch.

— Input components C113, C115 and L1 are used to reduce spurious EMI emissions during
dynamic interface and SOM loads. These components should be used on every carrier
design to reduce EMI radiation.

— R164, R165, R166 and C114/C111/C112 are used to create a low pass filter to minimize any
VIN voltage dips during power up when high current demands are placed on certain six pin
wall adapters. The LPF circuit ensures a smooth and stable power on ramp for the carrier
and SOM. This or an appropriate circuit is highly recommended if the customer is designing
their own Carrier Card.

— Diodes D29 and D30 are used for power steering in the event the user wants to insert the
board into a PCle x1 slot for development purposes. Please Note: While the PCle slot can
source 10 watts of power (up to 25W via PC configuration) it is recommended the carrier card
also be plugged in using J8 to eliminate potential under-power scenarios.

— If the customer choses to power the PCle carrier in an enclosed PC chassis and does not
want to attach the external power adapter, a Molex to Non-ATX adapter is available from
Avnet under part number AES-ACC-PWR-ADPT. This adapter allows the user to attach to
their PC’s internal power supply unit (PSU) using a Molex 4 pin connector to the PCle Carrier
Card’s power jack.

— Below is a link to the AES-ACC-PWR-ADPT:
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http://www.em.avnet.com/en-us/design/drc/Pages/Xilinx-Universal-12-V-DC-Power-Supply.aspx
http://avnetexpress.avnet.com/store/em/EMController?term=AES-ACC-PWR-ADPT&x=0&y=0&action=products&langId=-1&storeId=500201&catalogId=500201&hbxSType=&N=0&filterButton=true
http://avnetexpress.avnet.com/store/em/EMController?term=AES-ACC-PWR-ADPT&x=0&y=0&action=products&langId=-1&storeId=500201&catalogId=500201&hbxSType=&N=0&filterButton=true
http://avnetexpress.avnet.com/store/em/EMController?term=AES-ACC-PWR-ADPT&x=0&y=0&action=products&langId=-1&storeId=500201&catalogId=500201&hbxSType=&N=0&filterButton=true
http://www.em.avnet.com/en-us/design/drc/Pages/Xilinx-Universal-12-V-DC-Power-Supply.aspx
http://avnetexpress.avnet.com/store/em/EMController?term=AES-ACC-PWR-ADPT&x=0&y=0&action=products&langId=-1&storeId=500201&catalogId=500201&hbxSType=&N=0&filterButton=true
http://avnetexpress.avnet.com/store/em/EMController?term=AES-ACC-PWR-ADPT&x=0&y=0&action=products&langId=-1&storeId=500201&catalogId=500201&hbxSType=&N=0&filterButton=true
http://avnetexpress.avnet.com/store/em/EMController?term=AES-ACC-PWR-ADPT&x=0&y=0&action=products&langId=-1&storeId=500201&catalogId=500201&hbxSType=&N=0&filterButton=true

3.2

Power Jack +PCIE_12
T

Ja

P A TR
w [ ADEIY +ADP 12

Lo L, b
L]
+ CI113 C115

- Tz:&meuF 1 5 2
GND 23V SRF0504-191Y7

vz W GAD
= ADP GND

COMNMN HEADER &PO35 4. 2MM RIA TIN
0039301060

[
528
|

Figure 36 — J8, Power input jack

+PCIE 12V D29

2 1 SWT
3 R1B +12.0V
MBRSS40TIG | % O 7
+ADP 12V 2 R1GS
T e T
2 { i R1B
a7 L CLI4 L ey c112
MBRE540T3G T101M253C0E2 S60uF | 22uF 04uF
5V 25V
GND GHD

Figure 37 — SW7, Power switch and Low Pass Filter

PCle Carrier Card Power Supplies

The carrier card provides the below listed power rails for the UltraZzed SOM. A PMIC, Infineon part

n

umber IRPS5401MTRPBF, is factory programmed with the necessary parameters to set the

output voltages. This part number is specific to Avnet's SOM, IOCC and PCle Carrier Cards.

+VIN 12V Main power in via a six pin ATX-type connector
+PCIE_12V PCle from PCle socket (when plugged into a PCle slot)
+3.3V_PRI - always on +3.3V LDO regulator used to provide the PMIC with voltage.

+3.3VDP - Display port power LDO. Ultra low noise rail for Display Port connection.
See Figure 9 — U4, Display Port 3.3V power supply

PS +MGTRAVCC (0.85V)

PS +MGTRAVTT (1.8V)

PS MIO bank 501 VCCO (3.3V)

PL HP bank 64/65/66 VCCO (1.8V)
PL HD bank 26 VCCO (3.3V)
+PS_VBATT, 1.5V
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— SOM rail feedback. The UltraZzed SOM provides voltage sense feedbacks for each power ralil
supplied by the carrier card. Please refer to Xilinx's ds925 for percent variation on the
following power rails when designing the power system for a custom PCle Carrier Card.

— The SOM’s SOM_PG_OUT signal is used to assist in power sequencing. The PCle Carrier
Card PMIC is not turned ON until the SOM_PG_OUT signal is asserted. The SOMs PG
signal is asserted when the SOMs PMICs have successfully powered up and are within
operating voltage tolerance.

NOTE:

In normal operation, the SOM_PG_OUT signal controls the PCle’s PMIC enable pins. For this
reason a SOM must be placed for the carrier to power up in normal operation. In test mode, the
board can be powered up by modifying the circuit as described below.

— To power up the board without a SOM, the user can place R125 with a 49.9K ohm resistor.
This weak pull turns on the carrier card’s PMIC. While it is recommended a SOM not be
placed when R123 is placed, the resistor value is high enough to allow the SOM to maintain
control of the PCle’s PMIC in the event a SOM is placed.

Voltage Level: Rail/Connector/Interface:

12v +VIN
12v +PCIE_12V to +VIN
3.3V_PRI +3.3V_PRI for PMIC
3.3VDP +3.3V Display Port LDO
5V +VUSB
0.85Vv JX3, GTR AvVCC
1.8V JX3, GTR AVTT
1.8V JX1, X2, PL HP banks (Vcco_HP_64/65)
3.3V JX2, X3, PL HD & PS MIO bank 501

Table 25 — Voltage levels by connector, rail, interface & bank

3.3 Sequencing

— The SOM must provide an active high SOM_PG_OUT for the carrier card’s PMIC to turn on.

— The below image shows the power sequencing using the IR PowlRCenter software. The Ton
time delays are set to 10 ms on CHA — CHD with a rise time of 6 ms. The LDO is set for a
delay of 20 ms and no rise time delay.
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3.4

3.5

Bypassing/Decoupling/Filtering
The PCle Carrier Card follows the recommended decoupling and layout techniques per each IC
manufacturer’s datasheet.

+3.3V Primary Regulator — U11
The carrier card uses an always-on ON Semiconductor NCP565D2T33R4G +3.3V Low Drop Out
linear regulator. This part is used to provide LDO power to the Infineon IRPS5401MTRPBF PMIC.

— U9 is an additional footprint in the event a customer chooses to use an alternate LDO. It is
DNP’d by default as is R159 and R160.
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3.6

Ull

NCP565D2TI3RAG
] {Vin  VOul—>
GND
7
+12.0V +3.3V PRI
R163
b D L
C120 C121
GHND 10uF 0.1uF
o GND
—i
~F
7
DNP 30 ‘I.Iser's Note:
For adjustable version on U9
Setting 3.3V output by
GND | p1sp: 121R
R160: 200R

Figure 39 —U11, +3.3V primary regulator

Main Regulator - Infineon IRPS5401MTRPBF PMIC — U10

A five channel, high current programmable PMIC is required to source the SOM with high accuracy
rails. The Infineon IRPS5401MTRPBF PMIC was chosen due to it's small size, high efficiency, and
programmable features. This part is on the PMBUS and is accessible via J9, the PMBus header.
The PMIC has been factory programmed with 3 selectable output profiles. One profile is used for
the carrier card, while the remaining two are used for the SOM.

NOTE: The IRPS5401 PMIC has been set as follows:
—  Turn off outputs if PMIC input voltage is less than 10.5V
— Turn on outputs if PMIC input voltage is equal or greater than 11.0V

In practice, the minimum +VIN on J8 (power jack) must be 11.6 volts or greater. This minimum
value accounts for the voltage drop on the input filter circuit at maximum current draw. In a custom
carrier design, pending the +VIN source, the input-low threshold of the PMIC can be adjusted to
user preferences via software configuration using the PMBus.

— +VINrange is +11.6V to +12.2V

— The carrier card PMIC 12C address is: 0x12

— The carrier card PMBus address is: 0x42

— Please contact your local Avnet FAE for further PMIC design or ordering information.
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Power Rail Name: Source, Channel: Volts, Amps: Purpose: JX Pins:

+VIN Wall adapter, N/A +12V,5.0 A Main board power JX1 & IJX2: 132, 133, 140
+PCIE_12V PCIE +12V, 833 mA  All power JX1 & JX2: 132, 133, 140
or 2083 mA

+3.3VDP U3 LDO, N/A +3.3V, 500 mA Display Port power  N/A
+3.3V PRIMARY U19 LDO, N/A +3.3V,15A PMIC core power N/A
+5.0V PMIC, CHB +5.0V, 2.0 A Main board power N/A
+MGTRAVCC PMIC, CHA +0.85V, 2.0 A SOM VCCIO power  JX3: 31, 37, 39
+3.3V, PMIC, CHC +3.3V,3.0A Main board power, JX2: 18, 24, 30
+VCCO_HD_26, SOM VCCIO power  jx3.67
VCCO_PSIO_501
+VCCO_1V8, PMIC, CHD +1.8V,4.0A SOM VCCIO power JX1:5,6,7,12,13,18
+VCCO_HP_64/65/66 JX2: 17, 23, 29
+MGTRAVTT PMIC, LDO +1.8V, 0.3 A SOM VCCIO power JX3: 36, 42
+USB_VB u21,LDO +5.0V,1.5A USB interface N/A
+PS_VBATT JP3, LR44, +<2.0V, < FPGA key memory  JX3.46

+VCCO_1V8 10mA

Table 26 — PCle Carrier Card power rails

3.6.1 Power supply net ties
Several rails are tied together on the Carrier Card using PCB net ties. PCB net ties are two
separate signal planes tied to each through a piece of PCB copper. This technique is used to
illustrate schematic/electrical connectivity

~  +VCCO_1V8 2VCCO_HP_64/65/66
~ +3.3V 5 VCCO_HD_26 & VCCO_PSIO_501

NOTE: These rails are not tied together on the SOM. They are not tied together at the SOM
because a user may want different /O voltages on each bank. They are tied together on the
carrier card because these are the voltages required for Avnet’s specific application.

+12.0V +VIN 433V +VCCO HD 26 +L8V  +VCCO_HP 65 +0.85V  +MGTRAVCC
- —s— —— 2
» ——  » »  —=— @ s — " . —— ¥
S 5 - 2
. — ®
—a—a
&
£33V +VCCO_PSIO 501 <18V  +VCCO_HP 64 <18V  +VCCO _HP 66 +18V LDO -MGTRAVTT

s gl s gy sl

Figure 40 — Net Tie rail bonds
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Figure 41 — Carrier Card PMIC Address window via IR PowIRCenter
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Figure 42 — U10, Infineon PMIC IRPS5401MTRPBF 5 Channel regulator
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3.6.2

PMIC Feedback resistors

The SOM provides remote sensing signals for the PCle carrier's PMIC feedback loop (see
section 3.7). This eliminates the need for the carrier to have on-board feedback resistors when
a SOM is plugged in. However, to aid in power supply development for custom carrier designs,
Avnet put non-populated feedback resistors on the board. These resistors are Not Populated
by default as listed in the BOM and marked out with a red X in the schematic.

IMPORTANT! The Not Populated (DNP) resistors may be placed by the user for carrier card
power supply evaluation and configuration without a SOM. These resistors should be
removed prior to a SOM being placed. Failure to remove these parts will cause the PMIC
to create incorrect and potentially SOM damaging voltages.

— For Revision 1 of the PCle CC, the following resistors are Not Populated by default:
R126, R135, R140, R143, R145, R147.

LBV

DNP
[ —
FES MGTRAVCC_SENSE
FE_OVES 129, - p— 1
220 Ohum (@ 100MEz
—_—C132
0.1uF
GD
DNP 5
T e——
FBT VCCO_HD 26 SENSE
FE_avi Ri3%,,, £48 R137 e F
u AT M
R138 220 Ohm (@ 100MEz
49 ——C143
Ium
GND GND
+18V
DNP
VOCO_HP_64_SENSE
FBE & it
FE_1VE Ri141 — _ Ri42 R
10 L 0
220 Onm @ 100MEE VOCO_HP_65_SENSE
——c148 F
0.1uF
VOCO_HP_66_SENSE
GND
o +1.8V 1DO
I —
FBO MGTRAVTT_SENSE
FE_IVSLDD R143 E43 FR143 |_|F_r_"_?\ T
0 ey
150 220 Ohm (@ 100MEz
243 ——C165
01uF
@D GD

Figure 43 — PMIC feedback resistors Not Populated (red X)
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3.7

Power Sense signals
The UltraZzed SOM provides low current power sense signals for the below carrier rails. The power
sense feedback signals are used to adjust the output voltage for each rail based on the SOMs rail
loading. This method of feedback ensures the SOM is provided stable power during dynamic power
loading conditions. This method of sensing also nulls out all current and resistance drops across
both boards and connectors.

PCle Net Name: JX3 Pin:

VCCO_HP_66_SENSE
VCCO_HP_65_SENSE
VCCO_HP_64_SENSE
VCCO_HD_26_SENSE
MGTRAVCC_SENSE
MGTRAVTT_SENSE

83
91
92
84
75
76

Table 27 — SOM power rail sense connections

R .85V
r ——
MGTRAVCC SENSE
FE_O0VES Ri20 |Fi| i
= bbb MRARE
220 Ohm @ 100MHz
——ci2
0.1uF
GND
3.3V
DAP - |
BT x’cco_l—mﬁa_sm
FE_3v3 R135, ., £49 R137 —
M 10 L1
R135 220 Ohm @ 100MHz
49 =143
D.1UF
GND GND
PP <18V
£ —
FRE VCCD_I—IPIFG-I_SHQSE
FE_1vE R141 — _ R1a2
Wi 1[' T ey
220 Oam @ 100M VCCO_HP 65_SENSE
——c148
0.1uF
VCCO_HP 66_SENSE
GND
+1.8V 1LDO
DNP = -
FBo MGTRAVTT SENSE
FE_IVELDO R4, F49 R143 | A
0 M
Ri150 220 Obm @ 100MEHz
249 ——CiEs
0.1uF
GND GND

Figure 44 — Power supply sense rail filters
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3.8

PMBus Interface — J9

The UltraZzed PCle and SOM’s Power Management ICs can be accessed by attaching to the
PMBus header, J9. This header can be used for monitoring and programming all PMBus voltage
regulators on the PCle Carrier Card and the UZ-SOM. To attach to this interface the customer may
use a generic 12C dongle or an Infinion USB0OO05 dongle with the Infineon IR PowIRCenter Software.
Use this URL for the software:
http://www.infineon.com/cms/en/product/promopages/power-center-software/

NOTE:
After the initial programming of all PMBus voltage regulators, the UltraZzed SOM can control the

PMBus in order to control/monitor the PMBus voltage regulators on the UltraZzed SOM as well as
the PCle Carrier Card for the purpose of power management and/or measurements.

— The SOM contains the 12C pullup resistors to allow the board to read/write the PMBus
regulators.

PMBus Header

79
12(6A], 15[1C) PMBUS SCL_»—m e T e
12[4A], 15[ICK TMBUS SDA oM MAETY E3
: .
12[4B], 15[1C}¢ DMIBUS ATERT Ty CWBUSALERTE  Ri22 Tye— i P
v 51362804

Figure 45 - J9, PMBus header

PCle Net Name: JX2 Pin #:

PMBus_SDA 11
PMBus_SCL 12
PMBus_ALERT# 35
SOM_PG_OUT 41

Table 28 — PMBus connections
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3.9 JXconnectors power pins

Rail Name, voltage: JX1 Pin # JX1 Pin # Rail Name, voltage:
VCCO_HP_65, 1.8V 5 6 VCCO_HP_64, 1.8V
VCCO_HP_65, 1.8V 7 12 VCCO_HP_64, 1.8V
VCCO_HP_65, 1.8V 13 18 VCCO_HP_64, 1.8V

GND 19 24 GND

GND 25 30 GND

GND 31 36 GND

GND 37 42 GND

GND 43 48 GND

GND 49 54 GND

GND 55 60 GND

GND 61 66 GND

GND 67 72 GND

GND 73 78 GND

GND 79 84 GND

GND 85 90 GND

GND 91 96 GND

GND 97 102 GND

GND 103 108 GND

GND 109 114 GND

GND 115 120 GND

GND 121 126 GND

GND 127 132 +VIN

+VIN 133 140 +VIN

Table 29 — JX1 Power and Ground connections
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Signal Name
GND
VCCO_HP_66
VCCO_HP_66
VCCO_HP_66
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
+VIN

JX2 Pin #

5
17
23
29
43
49
55
61
67
73
79
85
91
97

103
109
115
121
127
133

JX2 Pin #

6
18
24
30
48
54
60
66
72
78
84
90
96
102
108
114
120
126
132
140

Signal Name
GND
VCCO_HD_26
VCCO_HD_26
VCCO_HD_26
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
+VIN
+VIN

Table 30 — JX2 Power and Ground connections

Signal Name
GND
GND
GND
GND
GND

+MGTRAVCC

+MGTRAVCC
+MGTRAVCC
GND
GND
GND
GND
+VCCO_PSIO_501

JX3 Pin #

11
17
19
25
31
37
39
43
49
55
61

JX3 Pin #

8
14
16
22
24
30
36
42
46
54
60
66

Signal Name
GND
GND
GND
GND
GND
GND
GND
GND
GND

+MGTRAVTT

+MGTRAVTT

+PS_VBATT
GND
GND
GND

Table 31 — JX3 Power and Ground connections
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3.10 Display Port Regulator — U3
The Display Port requires a high precision power supply, +3.3VDP. The Maxim Part
MAX8902BATA+T creates this rail. Features include:

— Vout is high precision, (<1.5% Vout) & low noise (16uVRMS)
— 500mA source in normal operation

— 700mA source in short mode

— Auto thermal shutdown and protect

— POK output

— 2mm X 2mm package

LED D3 is used to indicate the regulator is on. It illuminates when the regulator is within 88% of
nominal output voltage.

o DISPLAY PORT VREG

or] D2 +313VDP
G&H'D-I”—HﬁT" MAXB02BATA+T MERSMILT3G -
|_ 1w our |8 —
13 3 - 7 ci2 R4 13 ci4
e EER BR 'C'—Hm] i'.ElH. 1w | wF
+33V -
F-"15-‘ 2 Hz’z’ 15 |\ wom o= |2 G'EE 'GE__)
240
EP GND R1E
] 4005
g 2
GD GiD

Figure 47 — U3, +3.3V Display Port regulator

3.11 Power Monitor interfaces —J7 & J11
The UltraZed SOM SYSMON interface is available on the carrier card. The pins are routed to a
0.1” SIP header for access to the SYSMON interface pins.

— The signals are routed differentially at 100 ohms.
— Termination resistors R114 and R115 are placed within 100 mils of J7.
— The signals are routed to within 10 mils across both pairs.

SYSMON Header

Foa

= SYSMON_DX_M 1

12[6AK SYSMON DX N =
12[6A] SYSMON DX P oo oMONDOEP Fo =
SYSMON_V_P = R114 VP A 4
12[4AK, SYSMON VP »—— == A - =
1![4_&]{ VRN U I SYSMON_V_N - R115 A g VN S E’.

Ln

-146280-6

Figure 48 =37, SYSMON header
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3.11.1

3.12

PCle Net Name: JX2 Pin #: SYSMON Jack Pin #:

SYSMON_V_N 1

SYSMON_V_P 3 2
SYSMON_DX_N 2 3
SYSMON_DX_P 4 4

Table 32 — SYSMON connection table

Power Supply monitor header — J11
A non-populated dual row 100 mil pitch 8 pin header is used for measuring the carrier card’s
voltage rails. The below figure shows the available voltage monitor points.

Voltage Monitor Header

2OV +5.0V
+0.85V 33V
+LEV_LDO) +3.3V_FEI
v —,
ND
DNP

Figure 49 — J11, Voltage Monitor Header

PS VBATT LR44 Battery - BTH1 & JP13

The Carrier Card provides two methods of maintaining the SOM’s Zynq device volatile AES
decryptor keys when the carrier is turned off. A 1.5V LR44 battery or a customer’s power connection
through JP13. Either connection provides power to the SOM’s +PS_VBATT signal via the JX3 pin
46 connector. When the carrier card is turned on, neither method is required as +VCCO_1V8 is
diode OR’d with +PS_VBATT signal.

The +PS_VBATT pin is pulled up via +VCCO_1V8 & D22 when the board is powered on, no
battery or external power source needed to maintain decryptor keys.

Place a LR44 battery to maintain the AES decryption keys on the SOM when board is

power off.

Diode D22 and D23 provide back source isolation for +VCCO_1V8 & LR44 battery.

In lieu of placing a LR44 battery, the user may decide to use an external power supply or
battery connected via JP13. In doing so, the input voltage on JP13 MUST NOT EXCEED 2.0
volts otherwise the SOM’s FPGA may be damaged. Diode D24 and resistor R116 are placed
to help prevent this, but this is by no means intended to encourage a voltage higher than
2.0V to be applied!

Page 58



+L.8V D22
T

DNP BAT400D-T-F +P5 VBATT
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X W 102 L 3
_ +1V3i_BATT D23
L

Etl-jszmﬁrle =—=Ciis !
N W 22uF ¥ BTHY BAT4MD-T-F
— HOLDER BATT FOR LR44 COIM SMD
— 15V

[ |

W
GHD GND GHND GND

Figure 50 —= JP13 & BTH1, +PS_VBATT circuit

3.12.1 PS VBATT placement
LR44 Battery installation instructions:
The LR44 battery is required to be installed in a sleeve, part number BHX1-LR44 and firmly
inserted into the carrier's socket. The coin cell’s positive terminal is placed into the opening of

the sleeve facing up.

~mNOTE~~~~

INSERT BATTERY (+) SIDE UP!
USE BHX1-LR44 SLEEVE
SEE USER'S GUIDE

T T
DSMO00001 1|
PRJ-US2CAR Rev. A1.0

Figure 51 — BTH1 LR44 battery cage
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Figure 53 — Final battery placement. Push battery in as far as possible.
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4 Mechanical

4.1 Layer stackup
Below is the as-built to layer stackup of the Ultrazed PCle.

Foam & ENF-005
Customar: Dyniamic Source Job Hama: T14040
LA-EER = ?ECII Part Hum: PRHISICAR Usar Hame: Steve Calvert
LIMITED Part Rev-A1.00 Req. Thick: 0.053

Layar Base CUIPIt Thick  Type stackup subs Material

Soidemmask 00010 Talyo - PSR-4000 BN - RED

Lyrt 1HoziSd  DOOT 5 uf)

Prapreg 00035 d— FR4 H-Tg - 162113

Lyr2 1az DG P o ——

Cor 0.0050 |: :I FRA H-Tg - 0.0050

Lyr3 1az 00013 5

Prepreg 0.0078 — FR4 HTg - 22116

Lyra 1az D001 P o ——

core 016D |: :I FR4 H-Tg - 0.0160

Lyrs 1oz 00013 P o f———

Prepreg D007 | — FRS H-Tg - 22116

Lyrs 1oz 00013 5

Core 0.0050 |: :I FR4 H-Tg - 0.0050

7 1az 001E P o ———

Prepreg 0.0035 — FR4 HETg - 12113

Lyra 1MoziSd DOOIT 5

Soidermask 00010 Talyo - PSR-4000 BN - RED

Required Thickness

Type Req. Thick Torfk~ Tor% - Bcl Thick | Measured

Cveral 00530 00 00 00520

‘Cver laminaton 00581 00 00 D.0563

Over laminaie 00568 00 00 00563

Over metal 00810 0o oo 00587

Impedance Constraints

E [Type Layar | Design Line | Aciual Line |Plich Spaca RefLyrs |Targel  |Tolarance |Predicted

(fraces)  |{ground) L ] ! ] L ]

T |Sihge Ended O 00050 00053 oz 00 ] 06
2 |Shge Ended ye 00056 00053 517 500 ] o7
3 |Shge Enced Lye 00050 00053 7I0 00 50 06
4 |Difarential Ly 00044 0.0046 D0.00%9 oz 0.0 T 05
5 |Dierental om 00034 00035 00050 [TE 1000 0o 005
& |Dierental EE] 00036 00036 D00E1 Zia 1000 0o 003
7 |Diferental Lye 00036 0003 D00E1 517 1000 0o 1003
& |Diferential Ly 00044 00046 00089 70 0.0 T 05
o |Diferental Lye D003 00035 D0.00%0 70 1000 00 10058

Uptiated: May 1513 Arkea Stack 1142016 20544 PM

Figure 54 — UltraZed PCle PCB Stackup
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4.2

4.3

Diagram and Model
A mechanical diagram and a 3D Model for the US1CAR are available for download at

www.ultrazed.org/product/ultrazed-EG.

Weight
The weight of the UltraZed-PCle with rubber feet, SD card, and jumpers populated without the SOM
attached is 149 grams (5.20 ounces).
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